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Varmus's record of achievement sug-
gests that he will meet the challenges con-
fronting him as new director. In 1989,
Varmus was awarded the Nobel Prize in
Medicine for discovering oncogenes and
describing their role in the molecular biol-
ogy of cancer. His research interests also
include viruses involved in human disease.
In addition to his research, Varmus taught
several basic science courses to students at
the UC-San Francisco Medical School.
He studied English at Amherst as an
undergraduate and received a master's
degree in English literature from Harvard
before graduating from medical school at
Columbia University. Varmus spent two
years at NIH in the 1970s as a clinical
associate in the National Institute of
Arthritis and Metabolic Diseases.
In what may become a blueprint for
the administration of the NIH under his
leadership, Varmus co-authored a forceful
plea to President Clinton and Vice Pres-
ident Gore for support for science in the
22 January 1993 issue of Science. In a
Policy Forum article, Varmus stressed the
potential benefits of science in resolving
the health, environmental, and economic
problems facing the nation. He went on
to make 11 specific recommendations to
help realize the potential ofscience. Some
of these recommendations included devel-
oping an economic strategy to encourage
investment in biomedical research, encour-
aging technology research in the private
sector, and stimulating alliances between
industry and academia, establishing NIH
as an independent federal agency, and
strengthening the position ofthe presiden-
tial advisor on science and technology.
The nomination of Varmus must be
approved by the Senate. Ifconfirmed, he
will be in a powerful posi-
tion to implement his rec-
ommendations at NIH.
Varmus will have one
important ally in his new
position. In July, the Sen-
ate confirmed President
Clinton's appointment of
Phillip R. Lee as assistant
secretary for health in the
Department of Health and
Human Services. Lee will
be Varmus's immediate su-
perior in the Public Health
Service. Lee returned to
Washington (he was assis-
tant secretary for health in the Johnson
administration) from the UC-San Fran-
cisco where he directed the Institute of
Health Policy. Earlier, Lee was dean ofthe
medical school where Varmus taught and
conducted research. Lee has a long history
ofcontributions in the field ofhealth care




Philip R. Lee-a deep interest
in health care reform.
involved in developing the health care
reform agenda for the Clinton administra-
tion.
Arsenic and New Data
Exposure to high levels ofinorganic arsenic
through inhalation or ingestion causes can-
cer, a fact that was never challenged at the
July 28-30 International Conference on
Arsenic Exposure and Health Effects.
Hours of conference presentations and
debate centered instead on ways to use data
on documented health effects from high
arsenic exposures to predict effects at the
lower levels commonly seen in U.S. com-
munities. Keynote speaker Warner North
of Decision Focus, Inc., emphasized that
there are significant, unresolved issues "in
extrapolating from worst case scenarios"
and suggested it may be necessary to move
beyond standard risk assessment methods
when evaluating the carcinogenicity of
arsenic. Arsenic exposure occurs most
commonly in the U.S. from dietary intake,
soil or dust around old mine and smelter
operations, coal fly ash, and the use of
arsenical pesticides.
An arsenic standard for drinking water
must be proposed by September 1994 to
satisfy a court order against EPA. Charles
Abernathy, a toxicologist with the Risk
Assessment Branch ofEPA and co-chair of
the conference, said that a crucial compo-
nent ofEPA's risk assessment is Taiwanese
research which links skin cancer to high
levels of arsenic in drinking water. More
recent studies in Taiwan also found inter-
nal organ cancers (e.g., bladder and kidney
cancers) in the population studied.
The lead author ofthe Taiwanese stud-
ies, C.J. Chen, presented new data show-
ing not only cancer but also
an elevated risk of ischemic
heart disease among residents
of southwest Taiwan who
drank water with high levels
ofarsenic. Previous studies of
well water in this area of
Taiwan found arsenic levels
between 10 and 1820 micro-
grams per liter (fig/l).
The current U.S. standard
for arsenic in drinking water is
50 pg/l. Several EPA repre-
sentatives indicated that an
EPA risk assessment, based
on the Taiwan skin cancer
data, would likely result in a proposed
standard of 2-5 pg/l of arsenic; the num-
ber would be even lower if the internal
organ cancers are part ofthe equation.
Requiring all water systems in the
country to comply with a 2 ,ug/l standard
would cost $6.3 billion, according to J.
Alan Roberson of the American Water
Works Association (AWWA). The highest
impact would be on Western states, where
water generally has higher arsenic levels.
Other water utility speakers urged EPA
to seek an extension ofits deadline to accu-
mulate more scientific and economic feasi-
bility data, arguing that the population in
Taiwan is significantly different from the
U.S. population. Chen agreed that diet
and socioeconomic characteristics between
his study population and the typical U.S.
community vary, but said his studies pro-
vide persuasive evidence that inorganic
arsenic causes human cancer.
Conference attendees agreed that much
more research needs to be conducted on
the mechanism of arsenic carcinogenicity,
especially in the areas ofpharmacokinetics
and metabolism. There is convincing data
that inorganic arsenic causes human can-
cer, but no animal model has been able to
reproduce the effect. A key research ques-
tion, participants agreed, is the dynamic of
how much inorganic arsenic is ingested,
how much is delivered to internal organs,
and how much is converted to methylated
forms and excreted.
A heated topic of debate was whether
there is a linear dose-response relationship
for arsenic or if instead there might be a
threshold at which ingested arsenic fails to
cause a cancer risk. Roberson told EHP
that the EPA drinking water standard for
arsenic could remain unchanged ifthere is
a threshold for cancer at 50 or 100 pg/l.
Allan Smith of the University of Cali-
fornia, Berkeley, on the other hand, has
argued that the available evidence does not
support a threshold theory. He told the
audience, "Until you have studies at low
dose rates you have to extrapolate." [See
Smith AH, "Cancer Risks from Arsenic in
Drinking Water," EHP 97: 259-267
(1992).]
Co-chair Abernathy believes the con-
ference met its aim: to allow rational dis-
cussion of the Taiwan data among people
with diverse views, ranging from analytical
chemists to water works engineers to envi-
ronmentalists. The conference "made clear
the uncertainties of the economic impact
and health impact of regulating arsenic,"
Willard Chappell of the University of
Colorado, Denver, told EHP. Chappell
urged EPA to consider all new research
data when making its regulatory decisions,
warning, "billions of dollars are at stake
here."
The three-day conference was spon-
sored by the Society of Environmental
Geochemistry and Health, the Agency for
Toxic Substances and Disease Registry,
EPA, the American Water Works Assoc-
iation, Atlantic Richfield Co. (ARCO), the
American Mining Congress, the Electric
Power Research Institute, the International
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Committee on Metals in the Environment,
and U.S. Borax. Among the 145 confer-
ence attendees were representatives of
FDA, the Canadian government, various
state and local water utilities, environmen-
tal agencies, energy utilities, and scientists
from the United States, Taiwan, Mexico,
Chile, Canada, Australia, and Europe.
A Win for Wetlands
On August 24, an interagency working
group composed of nine federal agencies,
including EPA, the Department of Agri-
culture, and the Army Corps ofEngineers,
announced a new wetlands initiative tout-
ed as fair, comprehensive, and ending years
ofgridlock.
"The new agreement is a significant
advance in protecting American wetlands,
which are currently being lost at a rate of
nearly 300,000 acres per year," said EPA
Administrator Carol Browner. "The agree-
ment is fair to landowners at the same time
that it protects our water quality and
wildlife."
The interagency working group was
formed in response to a request from seven
U.S. senators that the White House take
the lead in resolving the contentious wet-
lands issues that have been the heart of
controversy for years. The interagency
group has been meeting since June, hear-
ing farmers, environmentalists, developers,
and scientists.
"This wetlands policy is meaningful
reform-for the environment and for the
farmers and ranchers of America," said
Agriculture Secretary Mike Espy. "It is a
fair and flexible policy that simplifies the
process of identifying wetlands and pro-
vides farmers a simpler method for identi-
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Wetlands drying up. A newfederal initiative would stemthe current loss of nearly 300,000 acres per year.
fying federal requirements for wetland con-
servation.
The new wetlands initiative includes
more than 40 changes to current policy.
Some parts ofthe plan will take effect over
the next several months; other parts take
the form of legislative recommendations
for Congress as part ofthe reauthorization
of the Clean Water Act, which will be
addressed this fall. Specifics ofthe wetlands
plan are:
* Close a loophole that allowed de-
structive activities such as draining to
go unregulated,
* Establish a new appeals process so
that farmers and landowners can seek
review of permit decisions without
going to court,
* Impose deadlines on permit deci-
sions,
* Establish the Soil Conservation Ser-
vice of the Department of Agricul-
ture as the lead agency for wetland
determinations on agricultural lands,
* Withdraw a proposed rule that would
have left Alaskan wetlands unprotect-
ed,
* Increase emphasis on state, tribal, and
local government roles, as well as vol-
untary wetlands protection programs
with landowners.
The new initiative has been well re-
ceived thus far. Gerald Digerness, presi-
dent of the National Association of Con-
servation Districts and a dairy farmer, said,
"After years of confusion and conflict
regarding wetlands protection and regula-
tion, American's conservation districts wel-
come what appears to be a fair, flexible,
and technically feasible approach that rec-
ognizes the environmental, economic, and
social benefits ofthese valuable resources."
Brain Food
Children are often told how important it is
to eat their spinach and broccoli in order
to get their vitamins. For pregnant women
and women of childbearing age, the Food
and Drug Administration will soon take
that advice a step further when it begins
fortifying the food supply with folic acid, a
B-vitamin found in spinach, broccoli, and
other foods, which could cut the rate of
neural tube birth defects by 70% and sig-
nificantly decrease the incidence of other
birth defects.
"This is the most important medical
finding ofthe 20th century," said Godfrey
Oakley, director of the birth defects divi-
sion at the U.S. Centers for Disease Con-
trol and Prevention in Atlanta, speaking of
folic acid's role in preventing birth defects.
"It's like the Salk vaccine-its that magni-
tude ofimportance," said Oakley.
The decision to fortify products includ-
ing enriched flours, rice, and cornmeal
was made in response to evidence showing
that even women with well-balanced diets
are not getting enough folic acid, which is
broken down at an increased rate during
pregnancy. Neural tube disorders, includ-
ing spina bifida and anencephaly, occur
20-24 days after conception when tissues
forming the neural tube (which gives rise
to the brain and spinal cord) fail to close.
Since many women may not even be aware
of the pregnancy at this point, it is vital
that they receive folic acid even before
becoming pregnant. Folic acid has no
effect after the defects have occurred.
The push for fortification offood with
folic acid has been slowed somewhat by
concerns that it can make detection ofper-
nicious anemia, a rare blood disorder
which can cause nerve and brain damage,
more difficult. Scientists at CDC have
responded that these concerns can be alle-
viated by controlling the amounts given.
Not only does folic acid prevent neural
tube disorders, it may also protect against
potential harmful side effects to children
from in utero exposure to methanol. Folic
acid is critical in the detoxification of
methanol, which is currently being consid-
ered by government and industry as an
alternative fuel. In cases offolic acid defi-
ciency, formate, a metabolite of methanol,
accumulates in the blood, creating a pH
imbalance which can cause toxicity [see
Forum, EHP 101(2)].
Milwaukee's Water Woes
Anyone who lives in metropolitan Mil-
waukee knows what contaminated water
can do to a community. What was proba-
bly one of the world's most massive docu-
mented outbreaks of waterborne illness
occurred this spring when cryptosporidia,
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